- 96 - 

WHAT_J S_CL AIMED^_ISj. 

7.' An electron emission ^evice comprising; 

(a) a conductive layek with a carbon film 
selective-growth region formed on a surface thereof, and 

(b) an electron emitting portion composed of a 
carbon film formed on the carbon film selective-growth 
region . 

2. A cold cathode field emission device comprising; 

(a) a cathode electrode formed on a supporting 

substrate, and 

(b) a gate electrode which is formed above the 
cathode electrode and has an opening portion, 

and further comprising; 

(c) an electron emitting portion composed of a 
carbon film formed on a surface of a portion of the 
cathode electrode which portion is positioned in a 
bottom portion of the opening portion. 

3 The cold cathode field emission device according 
to claim 2, in which the cathode electrode is composed 
of copper, silver or gold. 

4 The cold cathode field emission device according 
to claim 2, in which an insulating layer is formed on 
the supporting substrate and the cathode electrode, and 
a second opening portion communicat xng with the opening 
portion formed in the gate electrode is formed in the 
insulating layer. 

5. A cold cathode field emission device comprising; 

(a) a cathode electrode formed on a supporting 

substrate, and 

(b) a gate electrode which is formed above the 
cathode electrode and has an opening portion, 

and further comprising; 

(c) a carbon film selective-growth region formed 
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at least on a surface of a portion of the cathode 
electrode which portion is positioned in a bottom 
portion of the opening portion, and 

(d) an electron emitting portion composed of a 
carbon film formed on the |:arbon film selective-growth 
region . 

6 The cold cathode field emission device according 

to claim 5, in which the carbon film selective-growth 
region is that portion of the cathode electrode onto the 
surface of which portion metal particles adhere, or that 
portion of the cathode electrode on the surface of whxch 
portion a metal thin layer or an organometallic compound 
thin layer is formed. 

7. The cold cathode field emission device according 

to claim 6, in which the metal particles are or the 
metal thin layer is composed of at least one metal 
selected from the group consisting of molybdenum, nxckel, 
titanium, chromium, cobalt, tungsten, zirconium, 
tantalum, iron, copper, platinum, zinc, cadmium, mercury, 
germanium, tin, lead, bismuth, silver, gold, indium and 
thallium. 

8 The cold cathode field emission device according 

to claim 6, in which the surface of the carbon film 
selective-growth region has sulfur, boron or phosphorus 
adhering thereto. 

9. The cold cathode field emission device according 

to claim 6, in which the organometallic compound thin 
layer is formed from an organometallic compound 
containing at least one element selected from the group 
consisting of zinc, tin, aluminum, lead, nickel and 
cobalt . 

10. The cold cathode field emission device according 



.o clai. in wn.ch t.. IrlLn^e^.l.^^ compound t.in 
layer is composed o£ a complex compound. 

The cold cathode field emission device according 
"claim 5 in which an insulating layer is formed on 
rhe"s:rpor;ing substrate and 

.econd opening portion cc^unrcatrng wrth th P 

botto. portion of the second openrug portron. 

.he cold cathode field emission device according 

form. 

,3 .he cold cathode field emission device according 

claifl^ in which the acicular metal partrcles are 
Z If' at least one metal selected from the group 
::ri::ing ofc^rper, iron, tungsten, tantalum, titanrum 
and zirconium. 

. method for the production of a cold cathode 

emission ^ rctrde^rr/u'pporting 

(A) formxng a cai^nuiac 

substrate, , 

(B) forming an insulating layer on the 

..pporting substrate ^ ^ ;:re\:vrgr ^Pening 

(C) formxng a gate eiecxiOLi 

^--Z rrmrgTtrru'latrng layer, a seco.d 
openrng'p'rt^on c:m.unicating wrth the opening portron 

formed rn the gate ,,,e,,i,e-growth 
IE) forming a carbon film selectiv g 

portion of the second opening portion, and 
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,H) forming a carbon film on the carbon fxlm 
selective-growth region. 

1, .he method for the production o£ a cold cathode 

ield emission devrce according to claim 14, rn whx h 
e carbon film selective-growth region ^o™--" 
comprises the steps of forming a --^/^V" 
surface of the cathode electrode whrch -^^^^ " 
exposed in a central portion of the bottom portron of 
rsecond opening portron, and then avowing me a 

partrcles to adhere onto, ^^^^ J h .as; 

„ an °-.-°-"llic compound - ^^V" ; 
layer and the exposed surface ol 

The method for the production of a cold cathode 
i;id emission device according to claim 14, rn whrch 
:r carbon frlm selective-growth '^-^Z IZre 
comprrses the step : ^t^anometallic 

rnTa;e::rt:r:urfLe of the portion o. 

.he^athode electrode ^ .---f^—'hrbrf ^^ed 
r/reTarnTririrecrivr-growIh regron constituted 
of the portion of the cathode electrode which portron 

s the'surface onto which the metal P^ticles a..e,e or 
on Which the metal thin layer or the organometallrc 
compound thin layer is formed. 

The method for the production of a cold cathode 
field emrssion device according to claim 16, further 
including the step of adhering sulfur, boron or 
phosphorus onto the surface of the carbon frlm 
selective-growth region. 

18 The method for the productron of a cold cathode 

Llld emission device according to clarm 16 rn whrch 
ter the metal particles are allowed to adhere onto, or 



the .uetal th.. layer or the organo^etall.c compound thtn 

aye. is fo^ea on. the surface of the cathode electrode , 
a Ltal oxide on the surface of each Metal partrcle or 
on the surface of the metal thin layer or the 
organometallic compound thin layer is removed. 

The method for the production of a cold cathode 
emission device according to claim 18 in whrch 
the metal oxide on the surface of each metal partrcle or 
on the surface of the metal thin layer or the 
organometallic compound thin layer is removed by plasma 
reduction treatment or by washing. 

The method for the production of a cold cathode 
£t;id emission device according to claim 16, 
the step for allowing the metal particles to adhere onto 
the surface of the portion of the cathode electrode rn 
Which portion the carbon film .elective-growth regron rs 
to be formed comprises the steps of forming a layer 
composed of a solvent and the metal particles on the 
.urface of the portion of the cathode electrode rn whrch 
^^r. selective-growth regxon is to ce 

nortion the carbon tiim sexecuxvc ^ 

forLd, and then, removing the solvent while retarnrng 
the metal particles. 

The method for the production of a cold cathode 
fiild emission device according to clarm 16, in whrch 
; e step for allowing the metal particles to adhere onto 
the surface of the portron of the cathode electrode rn 
which portron the carbon frlm selective-growth regron rs 
to be formed comprises the steps of adhering metal 
compound particles containing metal atoms constrtutrng 
the metal particles onto the surface of the P^rt on of 
the cathode electrode rn which portion the carbon frlm 
selective-growth region rs to be formed, and then 
heatrng the metal compound particles to decompose them, 
whereby formed is the carbon film selective-growth 



electrode wh.ch portion has the 
metal particles adhere. 

^-F a rold cathode 
Le.a e.i.sio„ aev.ce .ccor.in, - = « n , ^^^^^^ ^^^^ 
..e step allowln. -- -^//^ : electrode in 

.he surface of t.e P— TeLctive-growt. region Is 
wnlch portion the a layer 

,o he formed comprises the s P p.^^icles on 

composed of a solvent -d metal c p ^^^^^^^^^ 
the surface of the P-^-" °* relective-growth region xs 
Which portion the car.on trim -^-^ ^^^^ „,,,e 
to be formed, and then removing the sol 
retaining tne metal compound partrcles. 

,3 .he method for the P^—" ^-/.r'nltr 

— " ^rpirrirerrre^i::::. o; at .ast 

the metal compound partrci consisting of 

rrrr^rr;:-.:: r:. ..... 

the metal particles. 

^■F a rold cathode 
.he method for the which 

,,eld ----/-rLr:: trmeirthin la.er is 
the metal partrcles .elected from the group 

composed of at least one metal s ^^^^^^ ^^^^^^^^^ 

consisting of molybdenum --^^^J^; pepper, 

""^r";a:rm:"m:;cry :er;anrum, trn, lead, 

rr:'sri::;;:oi., mdium and thaumm. 

^ • ^ ^-F a rold cathode 
.he method for the P"<'--°^"^; /^^^^^ which 
,.eld emrssion device ^'^^^^^ ^o adhere onto 

,tep Of allowing the metal partrc^^ ^^^^^^^^^ 

rrcrprr::o:\rcrrror"fi:rse.ctrve-growth regron rs 
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metal 



. .eta. — J„oae in which portion 

°' r /iL elective-growt. re.ion is to be fo^ed. 

the carbon fxlm seiecuxvc y 



..e .etho. to. the ^ /it. 

-is..on — :r:!e ol ^oreA; at ieast 

irarrert::. rrrhe ..o.p oon.isttn, ot coppe. 

Ton tungsten, tantalu., t.tani™ and ..tcon.™. 

..e .ethod to. the .^o-^- ^^^^it 

rtt-To-n^^^^^ 
-r-rirpo-r^^^^^^^^^^^^^^^ 

■o ^-r. bp formed comprises tne si,eiJ 
g.owth reg.on ts to be tor ,„,pound 
forming a layer composed of an org 
solution on the cathode electrode. 

,3 The method tor the production of ^ -Id cathode 

----- - z:'^'' 

selected from the group consistrng of ztnc, t.n, 
aluminum, lead, nickel and cobalt. 

„. .he method for the production of a =old cathode 

f.eld emission de.ice ^-'^^Z:!:::^^^'^^ ^ 
the organometallic compound thm layer 

complex compound. 

.hod for the production of a cold cathode 
30. The method for P ^^.^^ 



31 . 



. inn is to be formed comprises the step oi 
growth regxon xs compound to deposit rt on 

sublimating an organurtietallrc comp 
the cathode electrode. 

The .et.od for the production of a cold cathode 
e:L.on de.rce ^c^ordf. to c. . 3 ^^"^^-^^^ 
organo^etalllc compound ^"^^ ^^^/^ ^.^ment 
orcano.etallfc compound contarn.n, at leas 
selected fro. the group con.xstrng of zrnc, 
aluminum, lead, nickel and cobalt. 

.„o,1 for the production of a cold cathode 
32. The method for the p ^^.^^^ 

f.eld emission device accordrn, ^° ^l^^"" ; , , 

the organometallic compound thrn layer rs comp 
complex compound. 

33. .he method for the production of a ^Id cathode 

keld emission ^ -"^rArin li;! t^lrface 
the step for formxng the metal thrn Y 
of the portion of the cathode e ectrode m 
f^Tni c^piective-growth region is 

method or a physical vapor deposrtron method. 

3, . method for the production of a cold cathode 

,,;.d emrssron ; r.r:::? rsupporting 

(A) forming a cathode eie^>- 

substrate, . ^ive-growth 

(B) forming a carbon film seieci:! 

.nrface of the cathode electrode, 
region on a surface or -ci carbon film 

(C) forming a carbon film on the carbon 

selective-growth ^^^^^jlec.ro.e having an opening 

(D) forming a gate execu^ 
portion above the carbon film. 



fo^in,, in the insulating iaver a se -n 
portion co™unioat.ng the opening _^ 
gate electrode and exposin, the carbon £xlm 
portion of the second opening portron. 

3,. .he .ethod .or the P^^-^"- - ^-^^ntr 1^ 

the carbon film seiecriv y ^;,rticles to adhere 

comprises the step ^ ^^i: l^e orrorgano.etallic 
onto, or formrng a 3 portion of the 

compound thin layer on, the -^J-^ °J J^^^ 
cathode electrode in whrch PJ-™;^^ ^^^^^^^ ,„,„ed 
selective-growth regron rs " ^^J"/ ^ ^„ constituted 

compound thin layer is formed. 

3, . .he .ethod for the production of a -Id catho- 
field emission device according to clarm 36, further 
including the step of adhering sulfur, boron or 
Thosphorus onto the surface of the carbon frlm 
selective-growth region. 

„. „. ... ... — ::.",r';.:;"r' 

•■'■•i\'::r.r;r,r.> — - 

on the surface of the metal thin layer or the 

^ ^bin Iaver is removed, 
organometallic compound thm layer 
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3, .ne .etnod tor the production of a cold cathode 

„. ....... ». 7::;;;;;. -f. w ...... 

organometallic compound thxn layer 
reduction treatment or by washing. 

^hod for the production of a cold cathode 
AO The method tor i^nt: y^^^u 

::;.d e....on de..ce accord., to c. ^ - ^^^^^ 
the step for allowing the metal particles 
the step ^ cathode electrode in 

^„v--F=.r-f^ nf a portion of the cax-uuiac 
the surface of a p selective-growth region is 

foTe rr c::rrr "t^rr.: o. .r^r. . ...^ 
co.po.ed o. a .o.e.t and ^ --rr^rctrodrrr:... 

.„rface of the /^^^X..^..^,, region is to .e 

To:::: r: rrr^irAhe so^e. .hi^e retail. 

the metal particles. 

.ne method for the production of ^ -^^ ^^^^^ 
..eid emission device according 3 ; rn^w.^ ^^^^ 

.he step for ailowin, the ™eta partrci ^^^^^^^^ 
.he surface of a portron Z'J^l ll^.^^,^^,,,^ region is 
„.ich portion the "^-"^^ "^/f „etal 

- -/r/rtlT/s c t li: Ltai ato.s constitutrn, 

compound parti^-es . nortion of 

selective-growth region is to be formed, an 

selective y ^^rticles to decompose them, 

heating the metal compound particles 

neduxiivj ^-im 0(1=1 pctive-growth 

whereby formed is the carbon film selectiv y 

r^ion^onstrtuted of the P^--^;/^ - ^ich the 

electrode which portion has the surface 
metal particles adhere. 

The method for the production of a cold cathode 



the surface or p selective-growth regron is 

which portion the carbon frlm selectr g 

^t(^r>s of forming a layer 
to be formed comprises the steps ^^^^.^les on 

to be formed, and then removing the solvent whrle 
retaining the metal compound particles. 

„ The method for the production of a cold cathode 

;id emission device according to claim « w h 

r.^r-1-icles are composed of at leasi: 
the metal compound particiet. di t- 

the metal particles. 

44 The method for the production of a cold cathode 

;id emission device according to claim 36 rn w rch 
.he metal particles are or the 

^^^A r,f at least one metal seiec\.t:u 
composed of at ieas> Itanium, chromium, 

consisting of molybdenum, nxckel, trtanium, 
cobalt, tungsten, zirconium, tantalum, rron, -PP"; 
platinum, zinc, cadmium, mercury, germanrum, tin, 
bismuth, silver, gold, indium and thallium. 

45 The method for the production of a cold cathode 

ri;.d emission device according to =.aim ^ ^^^.o 

irn::.:: rtLrtLde e^ctrode m 

Tich portion the carbon film selective-growth reg on is 
To be formed comprises the step of sublimating a metal 

d to deposit acicular metal particles composed of 

compound to deposiu d^x cnr-fare 
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..e .etnoa tne production of ^ -.d cat.ode 

— rar::r::rr:o:::r r.: 

Ton. tungsten, tantalum, titaniu. and z.rcon.u.. 

..e Method for the production of a cold cathode 
;,;xd emission device according to ciai™ 36. rn whxc. 
Le step Of forcing tne organo.etallic -n^pound t.m 
.aver o'n t.e surface of a portron of ^ ^ 
eiectrode in "--^--—7 c^riLr ^ Itlp of 
Torn/rra^rcroLd of an or,ano.etaiirc compound 
solution on the cathode electrode. 

„ The method for the production of a cold cathode 

::;id emission device ^-o^.^n.^o ci .. ..^rn^...^. 

selected from the group consisting of zrnc, trn, 
aluminum, lead, nickel and cobalt. 

„ .he method for the production of a cold cathode 

ri;id emission device according to claim 48, rn whrch 

organometallic compound thin layer is composed of a 
complex compound. 

30. The method for the production of ^ <=-h°- 

ield emrssion device according to claim 36, rn wh ch 
.he step Of formrng the lUc c^^^^^^^^^^^^ 

e7ertr:de^rn Ti^rrrLlThe carbon film selective- 

. to be formed comprises the step of 

irrLrnrL^Lrarmetallic compound to deposrt it on 
the cathode electrode. 



3, TUB method for the ^Luction of a cold cathode 

r.;. e..3.o. de.ce ^^Lir: an 

the o.ganoMetallxc compound ^l^" ^^^J 
organometallic compound conta.n.ng at least 
selected from the group consisting of .rnc, trn, 
aluminum, lead, nickel and cobalt. 

The method for the production of a cold cathode 
Tilld emission device according to claim 51, xn whroh 

organometallic compound thin layer is composed of a 
complex compound. 

33 The method for the production of a cold cathode 

method or a physical vapor depositron method. 

^ method for the production of a cold cathode 

.i;id emission --;;:::-rctrd;rrs:Uo..ihg 

(A) formxng a caT:noue 

substrate, ^elective-growth 

(B) forming a carbon film seiecTiiv y 
■ ^ surface of the cathode electrode, 

regxon .n a electrode having an opening 

(C) formxng a gate execuiu 
V, -Fnim qPlective-growth regxon, 

portion above the carbon fxlm selecti 

(C) forming a carbon fxlm on the carbon fxlm 
selective-growth region. 

3, The method for the production of a cold cathode 

;id emissron device accordrng to clarm ^ ^ f 

the step (B, xs followed by formxng an xnsulat ng .ayer 
the szep V ; ^ ^tPn (C^ is followed by 

on the entire surface, and the step (C) 
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, laver, a second opening 

forming, in the insulating layer ,^ 
portion co,™.unxcatrng the openrng P-^^" ^ 
gate electrode and exposxng the carbon frlm 
portion of the second opening portion. 

.he method for the P^-^-^ ^ ^ 1 cT 

"^^^ r irimTeircttrg rth^:e:ro:.or;atio„ step 

the carbon film selectiv y „articles to adhere 

comprises the step of "^ff^^.g.nometallic 
onto, or forming a metal thin layer or - ^ 
compound thin layer on, the surface of po 
cathode electrode in whic PJ ° 

selective-growth reg on st^^^^^ region constituted 

:ri:n^:rt:rcathode e^ec^-e .h.^^^^^^^^^^^^^^^^ 

compound thin layer is formed. 

.hod for the production of a cold cathode 
57. The method for tne p^ , . fnrther 

field emission device according to claim 56 further 
including the step of adhering sulfur, boron or 
Thospnorus onto the surface of the carbon film 
selective-growth region. 

„ „. .„h« ... p..™." • 
rr;.r;:r:;»-„::rr.L... 

The method for the production of a cold cathode 



organometallic compoand thin layer 
reduction treatment or by washrng. 

,0 .he method for the production of a cold cathode 

::;.d elrs^ion device according to cl 3 h.ch^^^ 

step -;:Thl Tarae electrode in 

the surface of a portion ^^^^^tive-growth region is 

Which portion the carbon r m -le ^^J ^ ^^^^^ 
to be formed comprises the steps ^„ 
.omposed of a solvent and the --^^^^^ 
surface of the portion of the 

p..tio„ the carbon --.--;;;::r: :hrir retaining 
formed, and then, removing the soiven 
the metal particles. 

,-hnd for the production of a cold cathode 
61. The method for the p ^^.^^ 

£,eld emission device according - ^J-™ \ 

..e step for allowing the meta P 

the surface of a portion region is 

Which portion the carbon film ^le J^^^^ ^^^^^ 

r;:rp~^^^ 

whereby formed is the carbon film select! 9 

metal particles adhere. 

Xhe method for the production of a cold cathode 
Tilld emission device according to cla. ^^-^l ll^ 
the step Of allowing the meta P rti= es^^^^^^^^^ 

the surface of a portion °^ ^'^^ f^^^.^^.^^^th region is 
which portion the carbon film selective q 
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-HHo c^tPDS of forming a layer 
to be formed comprises the steps ^^^ticles on 

a solvent and metal compound particles o 
composed o. a solv. ^. ^ . ^he cathode electrode xn 
the surface of the PO--n of ^ ^^^^^ ,3 

which portion the carbon film seiecT:i y 
t ie 'o™ed, and ^hen re.cvin, t.e solvent wh.le 
retaining the metal compound particles. 

e3 The method tor the production of a cold cathode 

i;id emission device according to claim 61 .n wh h 
the metal compound particles are composed o at 
one material selected £ torn the f ^^J.^^..^, 

halides, oxides and hydroxides of the metal 
the metal particles. 

m t 1 Par..^^^^^^^^ riirdirL^oup 
::ristin: o molybdenum, nic.el, titanium, chromium, 

It tlgsten, .itconium, tantalum, rton coppe 
platinum, zinc, cadmium, mercury, germanium, tin, 
Lsmuth, silver, gold, indium and thallium. 

The method for the production of ^ ^^^^ 
,ieid emission device ^cording to cl m ■ ^ -^^^ 
the step of allowing the — P"/- 

the surface of a portion ° .^gion is 

Which portion the -^Z;^ sublimating a metal 

rdTdl^fir i lar metal particles composed of 

compound to deposxu « , ^„ surface 

the carbon film selective-growth region is 

The method for the production of a cold cathode 
lid emission device according to claim « n whic 
the acicular metal particles are composed of at 
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one .etal selected f.o. the ,roup consxst.ng of copper, 
tungsten, tantalum, titanium and zxrcon.u™. 



iron 



The method for the productron o£ a cold cathode 
;id emission device accordrn, to claim 36 rn whrch 
the step of forming the organometallic compound th.n 
layer on the surface of a portron of the cathode 
/e trode in whrch portion the car.on film selectrve- 
. i, to be formed comprises the step of 
rorn/rra^rcroL: of an or,anometallic compound 
solution on the cathode electrode. 

,S The „>ethod for the production of a cold cathode 

Lid emission device according to claim 6., xn whrch 

r,^ laver is composed ot an 

the organometallrc .^^.^ Ze element 

organometallic compound containrng at least o 
selected from the group consisting of zmc, txn, 
aluminum, lead, nickel and cobalt. 

e. The method for the production of a cold cathode 

£i;id emission device according to claim 68, xn whrch 

organometallic compound thin layer is composed of a 
complex compound. 

,0 The method for the production of a cold cathode 

Lid emission device according to claxm 36, rn whrch 
the step Of forming the organometallic compound t^m 
layer on the surface of a portion of the cathode 
electrode in which portion the carbon film selectrve- 
growth region is to be formed comprises the step of 
Sublimating an organometallrc compound to deposrt rt 
the cathode electrode. 

The method for the production of a cold cathode 
x;id emrssion devrce according to claim 70, rn whrc 

^ +-h-in laver is composed of an 
the organometallic -"P"""-^/"^^" Ze element 

organometallic compound contarnrng at least 
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tin, 



aluminum, ieaa, 

a cold cathode 

,eia emission device ^'^^iZl l.yer .s composed of a 
organometalUc expound 

complex compound. 

„f a cold cathode 
„. .he metnod .o. the P^oduc-^^^^^^^ 

,eld em.ssion device a-^^^^^^^ ,,,,, on the surface 
,.e step £or ^orm.n, ^- -"^^^.^..e in which port.on 

a portion of the '^^^^'^ is to .e formed 

the carbon film an organometallrc 

comprises a method vapor deposrtron 

:rdt::r;3ra:::-eposrtion method. 

.cold cathode freldemissrondrsplaVCompr.srn, 

a plurality of pixels, cathode field 

each pixel and a fluorescent 

emission device, an a-d- ^1 ^uorescent layer 

Xayer, the anode electrode ^ „ ,ne 

being formed on a substrate 

cold cathode emrssion device 

the cold cathode trex 

comprising; ^^h a carbon film 

(a) a conductrve layer - ^ ^^^^^^^ thereof, and 
,electrve-,rowth region fon.e ^^^^^^^^ 

an --"°\:rc Z film selectrve-growth 
carbon film formed on the 
region. 

^^c-nlav comprising 



------ 

.o^p.isln,; ^ ^^^^^^^ on a support.n, 

^"'""T.; Tlte eIect.oae whic. is fo.-ed above t.e 

....j:L;::ia...a3a.o,e.....o. 

and further -"^"^^"J; composed of a 

(c) an electron e.rttrng ^ ^^^^^^^ 

carbon fU™ f°™e<i °" " s itioned In a 

u j= Blectrode which portion i F 
cathode eleotr portion, 
bottom portion of the op 

rficnlav comprising 
old cathode field emission display 
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a plurality of pixels- j.^ld 

each pixel =°"P""^\\,„ode and a fluorescent 
emission device, an fluorescent layer 

layer, the anode elec ,,,osed to the 

being formed on a substrate 

-rUrc" f^l^ emission device 
^-^-^'^TaT a cathode electrode formed on a supporting 

.ubstrate, ^,^,„ode which is formed above the 

(b, a gate elec 
cathode electrode ^n J,,,.,,owth region formed 

(c, a carbon ^ of the cathode 

at least on a surface of a P ^ bottom 

electrode which and 

portion of the opening port^ ' of a 

(d) an electron emitting P o„th 
carbon film formed on the carbon fil™ 
region . 

a cold cathode 

field emission display, 



tnereon and . suppo.t.n, --^j;;; ,,,, 

fluorescent layer and the col 
device are opposed to each "t""' ^ 
substrate and the supporting substrate 

= ^--r:rr tCriTcroTe neia e..ss.on^dev.ce 

IS produced by a -^^^ -^rcLre IT Ip'portln, 

(A) formxng a cathoae 

substrate, .^^-inn layer on the 

(B) forming an insulating layer 

(C) forming a gax-e 

portion on tne ^^^T^.^tin, layer, a second 

(D) formrng, ^''^ portion 
openrng portion co^unrcatrng wrth 

formed in the gate -^^-^'""^ ' selective-growth 
,E1 forming a carbon film ser 

selective-growth region. 

^■p a nnld cathode 
,3 . A method for the productron of a c l ^^^^^^^^^ 

field emission display, -"^"^"/^ ^.^layer formed 
naving an anode electrode - ^ ^ ^ 
thereon and a supporting substrate g 

f.eld e.rssion de.rce ---—^e^ field emission 

fluorescent layer and the col 

device are opposed to each °ther, 

substrate and the supporting substrate 

--^rr trriTcroTe -field emissron^devrce 

- produced by ^, ^c^re ^nT s:p;^^^ 

(A) forming a caiuu^ac 
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substrate , 

(B) forming a carbon film selective-growth 
region on a surface of the cathode electrode, 

(C) forming a carbon film on the carbon film 
selective-growth region, and 

1 (D) forming a gate electrode having an opening 

portion above the carbon film. 

79. A method for the production of a cold cathode 

field emission display, comprising arranging a substrate 
having an anode electrode and a fluorescent layer formed 
thereon and a supporting substrate having a cold cathode 
field emission device formed thereon, such that the 
fluorescent layer and the cold cathode field emission 
device are opposed to each other, and bonding the 
substrate and the supporting substrate in 
circumferential portions thereof, 

wherein the cold cathode field emission device 
is produced by a method comprising the steps of; 

(A) forming a cathode electrode on a supporting 
substrate , 

(B) forming a carbon film selective-growth 
region on a surface of the cathode electrode, 

(C) forming a gate electrode having an opening 
portion above the carbon film selective-growth region, 
and 

(D) forming a carbon film on the carbon film 
selective-growth region. 



